NOTKS OX OALYlTIU)r.OTllHll'M. A ('ESTODK (JEXUS 
FOrXD IX THE TOKPEDO. 



P)V Edwix Ivixrox. 

({f Wniih‘tn(ft(tii an*} Jep'a'i^on (hlle^jr, \]ash'ui{/to)i, 



Tlio ^‘onns (\ihfj>iiu>l>ot]trhim^ ostiiblishod by ^lonlicolli bi'loni^'.s to 
the family Tetrabotlirii(l;e and is niair the ^enns Monornijnuf . 

Tlie scolex is pi-ovided with four hexi))l(‘ unarmed bothria and each 
l)othi‘iimi with a sino*l(‘ laro-e lH)]'s(\shoe-sha])ed sucdvor. 

In L89l)^ 1 d(\scril)ed a species of (/ahjpi rol>oth r'nnn under th(‘ name 
LK orridentah. This description was based on one iaro-e and eio'ht 
small specimens collect(‘(l from the torpedo ( 7cf/vo/^oyvw><'YvV/c//^///.s'). 
No mature se<;‘ments were found, and, althoiioh tin' lai*^e specimen 
was re^-ai'ded by me at tlu' time of collecting* as a dill'erent species 
from the small specimens, a study of tlie preserved material did not 
a[)pear to justify placini^ them in distinct species, 

Dnrino- the summer of 1905, 1 had the op])ortunity of exaiiiinino- a 
consid(‘rabl(‘ number of these i*estodes, and. lindin^* tlu‘ two kinds, in 
some cases associated tou’ethei*, in othei’s separate, nior(H)ver with I’ipe 
se^numts. which W(U*(‘ })roved to belong to the small variety, it became, 
evident tliat the two siz(‘s re])resented ditt'erent s])ecies. 

The name (ddjfjdroJxdlirhnn occhJcidide is i‘etaiiu*d for tlu^ larger 
variety of the original description and the name (\ mhufx is proposed 
foi* the smaller variety. 

The following accoui\t is l)ased on material collected at the labora- 
tory of the Bureau of Fisheries, Woods Hole, Massachnssetts, in July 
and August, 1905. The toi'pedoes were taken at MeniMusha Bight, 
Vineyard Sound. Some of them were brought to AVoods Hole alive; 
others were opened when taken and the viscera placed in formalin. 

^'Naturalista Siciliano, An. xii, ISaa, p. 15 of Autlior’s SHparatr, \A. i, tigs. 1-4. 
r. S. Fish, ('oiinii. for 1S99, p. 29S. 
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CALYPTROBOTHRIUM OCCIDENTALE Linton. 

Cahfptrohufhrlwn or.cideidab’ Lixtox, (part) Lull. U. S. Fish C-oiiim. 189D, pp. 
298-299, })1. xLi, figs. 94, 9o, 97. 

Hoad with thickened axial portioiu bluntly rounded in front; both- 
ria four, in paips, the anterior end of each a relatively laroe horseshoe- 
shaped sucker, and sessile, 
" - - the posterior end auriculate 

and free. Neck continuous 
with axial portion of head, 
retaining* dimensions of 
head, exclusive of bothria, 
for a short distance, then 
d i mi n i s h i u O’ si i gh 1 1 V . K n ti re 
strobile nearly linear; seg- 
ments begin remote from 
head, at Hrst much shorter 
than broad, later iiecomiug 
stpiarish, finally nearly cir- 
cular and separating easily; 
free segments usually a little 
longer than broad, with 
rounded extremities; none 
certainly seen with ripe ova. 

Neck and l)ody crossed i)y 
minute transverse line s 
whi(*h make a serrate outline 
on tlie margins. 

Lmigth often as much as 250 mm., breadth 2 mm. In a mounted 
spe(‘inien the diameter of the head is 1.25 mm., and the breadth of the 
neck 1.12 mm. 








Fl< J . 1 .— C L Y TTRU IK »T ! I R1 V M CM '( ' 1 1 )E NT A L E. 

SKETCH XAHE FROM SPECIMEN IN GLYCERIN 
DIAMETER OF HEAD 1.35 MM. 



SCO LEX ; 

Actual 
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NOTES OX c. 1 L ypTHOIK > TUI; 1 1 ’U—L fXT( >X. 

C'oii.siclorjil >Io N'ju’ijition wtis noted iii juijitt>iidcid detiiils of tlio 
segments wliidi were examined, )mt the general plan is inncli like that 
shown in the segment .sketched in tig. 2. d'hc genital cloacie are 
irregularly alternate and are on tin- lateral margin near the middle of 
the length of the .segments. The cirrus lies posterior to the vagina 




2. — CALYPTROBoTHKIUM OtriOKNTALE. FREE SEtiMENT; SKETCH MADE FROM SPECIMEN, STAINED 
AND MOUNTED IN BALSAM. A( TUAL LENtiTH 2.5 M.M. (t, (xENIT.VL ( LOACAi C. CIRRUS; O, OVAR^; 
o, d., tlVlDUCT; is. (/., SHELL CLAND; t, TESTES; It. UTERUS; V, V.UHNA; V. d., VAS DEFERNS; V. (/., VITEL- 
LINE GLAND. 

and is relatively long* and spinose. It was not seen eveiled in this 
species, hut it appears to agree closely with the same organ in ( \ vim us. 
The testes are globular, nuiin'rous, and lie in tin' anterior half of tlie 
segment along a median space eijual to rather more than one-third of 
the breadth of the segment. 
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In front of tlin rirriis poiirli, nnd nt lii'st it, tiio vngiini 

extinids jinti'riorly from tln^ o(‘nitai cdouca to iihout tli(‘ nKHlian line of 
th(‘ segiiKMit, thenee Iniek toward the i)osterior end. Behind the uterus 
it heeojnes slii»'htly eonvoluted, passes toward the opposite face between 
the two lateral ovarian masses, where it was observed in som(‘ eases to 
ex])aud into a seminal receptacle. It appears to receive a short duct 
from the ovary- then the common duct passes to one side of the shell 
ydand, whi(di it enters at the posterior end. Just before enterino- the 
shell odand the common duct appears to be joined by ducts from the 
vitellaria. ddie shell gland lies Ixdween the posterior extremities of 
the two lateral ovarian masses. 

From the anterior end of the shell gland the shmder oviduct passes 
anteriorly, lying close beside the vagina, to open into the spacious 
uterus at about the middle of the length of the lattei* organ. The 
uterus lies l)etween the anterior end of the ovary and the angle of the 
vagina and its breadth in the maturest segments seen was e(|ual to 
nearly one-thii’d the bi“eadth of the segment. No ripe ova were seen in 
any segments which were certaiidy from strobiles of this species. In a 
few cases small spherical bodies were seen in the uterus which appeal ed 
to be unfei’tilized cells from the germarium. The ovary lies near the 
posterior end of the segment, and consists of two lateral masses on 
either side' of the median line, each of which is made up of a numlier 
of small lob(‘s. The \ itellaria lie along the lateral margins from one 
end of the segment to the other. Vitelline ducts were distinguished, 
but their exa(*t place of union with the duct leading from the seminal 
receptacle to the^ shell gland was not seen either in sections or in entire 
segments. 

NOTES ON 0. OCCIDENTALE MADE AT THE TIME OF CObLPOTINO. 

Ai«jmt 7. — Of the 7 scoleces with strobiles the longest was 21b mm., 
the shortest JO mm. Aggregate length 1,400 mm., average 200 mm. 
Many free segments were found, also many still attached to the stro- 
biles which separated easily from the chain. Most of these were 
nearly circidar in outline, with the diameter 1.5 mm.; a few were 
slightly longer than broad, length 2 min., breadth 1.5 mm. These 
measurements were made on specimens killed in 70 per cent alcohol, 
in which tliey shrink but very little. This is in marked contrast with 
the Ixdiaviorof the smallei' form, (7. which contracts very much 

when placed in alcohol. 

Angiixt 10. — Length of strobiles, in formalin, lOO and 140 mm. 

August 12.- Sev(‘i‘cd w(UH‘ found in one only of the two torpedoes. 
There were many free segments, some of which evidently lielonged to 
f '. minus. In my notes 1 record the tinding of fusiform ova in some 
of the s(*gments which I referred to C, occideniale. 1 have since 
exjimiiH'd a num])er of these segments but have failed to find ova in 
any segments wliich 1 (‘ould with certainty i‘('fer to this sp(*cies. 



NO. 1529. 
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An al)normal .se^ineiit was fouiul in this lot which I have made the 
subject of a special j)a})cr/' 

This is a case of re(lui)lit‘ation and I'eversal of parts. There are two 
complete sets of o’enital orc-ans. The tw^o cloacal apertures are on the 
same lateral margin. The ovaries are at opposite ,ends and the 
testes make a central mass common to both components. The double 
segnnmt is 4 mm. in length and 2 mm. in breadth. 

In this lot some of the 
strobiles contracted in a vc- 
markable fashion, ‘SO as to 
resemble specimens of turri- 
ino' as seen in table legs and 

in 

the like. 

Au(/uyf IS, — Material in 
formalin. One small speid- 
men had conti*acted so as to 
resemble the large form. 

The free segments re- 
sembled the sco- 

lex and fragments re- 

sembled f '. oreidentide. It 
was the occurrence of phe- 
nomena like these, observed 
in the single lot of speci- 
nnms upon wdiich the orig- 
inal description of the spe- 
cies was based, wdiich hal me 
to regard the two forms as 
varieties of the same species. 

IS . — Material in 
formalin. The four speci- 
mens were in poor condition; one was <piite flaccid and measured 410 
mm. in length. 

A^ujnd 19 . — The single large specimen was of a faint pink color. 

Auynd Several fragments w^ere found, but no free segnnuits. 
One small specimen with thick neck, apparently a voungseolex of this 
species. 

CALYPTROBOTHRIUM MINUS, new species. 

Cal ypf robot hr him occidefitale Linton (part), liull. V. S. Fish Comm, for 1S99, 
pp. 298-299, pi. XLi, figs. 92, 93, 96, 

Head truncate, axial portion not conspicuously thickened: bothria 
in pairs, prominent, very flexible in life, the anterior ends with the 
relatively large sucker characteristic of the genus, the posterior ends 
slender and tapering. Neck slender, much smaller than head, with 




Fig. 3.— CALYrTEoEOTHRIlM .MINV8. S*’«H.EX; SKETCH 
MADE FROM SPECIMEN MOUNTED IN BALSAM. Ai TUAL 
DIAMETER OF NECK 0.22 .MM. 



« Biological Bulletin, XII, i)}>. lorv-lo7, fiu‘. 1. 
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Flo. 4 . — C’alyptrobothkium minus. Free .seg.ments in coitu; sket< hed from specimen stained 

AND mounted in BALSAM. ACTUAL LENGTH OF LARGER SEGMENT 4.S8 MM. C, CIRRUS OF .SMALLER 
SEGMENT RETRACTED; (J, CIRRUS OF LARGER SEGMENT EVERTED AND INSERTED IN VAGINA OF 
SMALLER SEGMENT; 11 , UTERU.S FILLED WITH FUSIFORM OVA. FOR EXPLANATION OF <>THER LETTERS 
SEE FIG. 2. 



NO. 1529. 
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2<si 

conspicuous serrate outlines. The segnients heoin remote from th(‘ 
head, at first imieh liroader than long, later heconiing siiiiarish, then 
longer than broad, ultimately pointed at both extremities, hut ])articu- 




Fig. 5.— Calyptrobothru^m .minus, a, Cirrus everted; b, distal end of same, more highly mag- 
nified; SKETCHED FRO.M SPECIMEN IN SEA W.\TER FIXED OVER FLAME. SPER.MATOZA ARE SEEN 
ISSUING FRO.M APEX. ACTUAL DIAMETER OF BASAL BULB 0.3 .MM., AT DISTAL END 0.06 M.M. 

larly at the posterior extremity. Free, ripe segments, considerably 
larger, flattened, fusiform, with a mass of fusiform ova in the uterus. 



pjKHT.Khixas OF Tin: satioxai. yrrsEJAi. 



VOL. XXXIl. 



282 



The entire strobile lias a tinuleiu v to become fusiform when placed 
in the killing* Ihiid, in which it contracts stronoly. 

The general plan of the anatomy of a mature seoinent is like that of 
C. occldentale. The vitellaria are proportionate!}" less 
voluminous and the lobes of the testes are, perhaps, rela- 
tively larg‘ei\ The cirrus, which was seen everted, is 
provided with a liasal bulb and is spinose. The shell 
gland is placed a little farther back in relation to the 
ovary than in (\ occhhntule^ although this may lie a 
character incident to the greater maturity of the seg- 
ments. 

Maximum length 50 mm., breadth 0.5 mm. 

Diameter of head of mounted specimen 0.0 mm., of 
neck 0.22 mm. 




N0TP:S on C. ]MlNtJ8, MADE AT THE TIME OF COL- 
LE(^TINCb 



Juhj d7 . — xlpproximitely 100 specimens were taken 
from a spiral valve, which had been lying for two da}"s 
in 5 per cent formalin. 

While collecting these specimens from a dish of sea 
water in which the material had been washed, a living 
scolex was found b}^ Mr. Carl D. Sawyer. The speci- 
men was, without doul)t, alive, and it remained living 
and active for some minutes after my attention was 
call(Tl to it. Fig. 7 is from a sketch made of this scolex 
aftei' it had come to rest. No other living specimens 
were found in the dish. The length of a single ))oth- 
rium at rest was 0.7 mm. I can not account for the 
presence of this living scolex in the dish. It seems to 
me incredible that it came from the intestine of the 
torpedo, which had been in a jar of 5 per cent formalin 
for two days. 

August .f. — Many were found in the spiral valve. 
The heads, as usual with this species, were, for the 
most part, tirmly embedded in the mucous mend)rane 
of the host. Fnless care is taken the heads may very 
easily be lost. ^lan}" mature, free segments were found 
in this lot, with the mass of ova showing as a dai'k 
1)1*0 wn spot. The mature segments evidently increase 
in size after separating from the strobile. The pos- 
terior segments of the strobile separate easily while 
they are still much smaller than the ripe segments. 
The })osterior portion of a strobile^ with maturing segments is usually 
moniliform. The last segment is often tapering at its posterior end. 
Thei*(' is some variation in the size of the fusiform ova: the largest 
were about 0.17 mm. in length and 0.017 mm. in diameter. 



F I ( L 6 . — C A L Y PT RO- 
KOTHKIUM MINUS. 

Ova; sketched 
FROM LIFE. Ac- 
tual LENGTH OF 
ONE ().](> MM.. DI- 
AMETER 0.02 MM 



yoT/^js ox ( \{ L yrTunnornniryi ijxrox. 
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Ou(' wliicli iiionsnriHl 4ii nun. in s(*:i wntcr shrunk to '24: nun. 

in To per e(nit iileoliok nncl another shrunk t'l'oin r)0 mm. to .‘>o mm. 

7. — This torpedo was taken at Meneinslia liio-ht on August 8, 
and kept in the aipiarinm until the Oth, when th(‘ spiral valve was 
l emoved and kept on ii-e until the 7th. The ttipeworins were found 
to be still alive and reniaiiu'd inodm’ately aetive for sonu' time in sea 
water. Placed in TO })er centah‘ohol they 
contracted strongly, for example, from 80 
nun. to 2o nun. and from 55 mm. to ^3o mm. 

AfKjust 7. — No scoleces nor strobih's 
were ol)tained, but a b‘w minute, activ(‘ 
bodies were found in the spiral valve 
which looked like V(‘ry small specimens 
of Scolex until they were' 

examined with a 
lens (ho*. 8). Upon 
being magnitied 
they were seen 
to l)e fragments 
of the young of 
thisspeeies. The 
ant(‘rior end for 

not quite half the length was armed with 
minute bristles; the posterior end. for a little 
more than half the hmgth. with minute serra- 
tions. Th(‘ length was about 0.8 mm., the 
breadth 0.28 mm. One was seen with the 
rudiments of reproductive organs. 

AnifnA 0, — Free, i*i})e segments were found 
with this lot. 

A(f(ji(A 10, — A large number of ripe seg- 
ments were found in tliis lot. 

AiuptHf 12, — About 12 strolnles of this spe- 
cies were found in each of the two torpedoes 
with an enormous number of free and ripe 
segments. The latter were most abundant in 
the torpedo in which none of the largei’ spe- 
cies {C, oecidenlah) were found. The free 
.segments are capable of making progressive 
movmnents, during which the anterior end is elongated so as to 
resemble tin* neck of certain distonies. The resemblance is heightened 
l>y the tilmost constant presence of a rounded knob at the anterior end. 
The surface of the joint is slightly roughened by veiy minute serra- 
tions which project posteriorly, so that the s})asmodic contracth)ns of 
the body, aided by a kind of tlowing peristalsis, constantly propel tin* 
segment forward. I did not obs(*rve the ant(‘i'ior (*nd acting as a sucker. 



Hi. 7. — CALYrTIlOBOTHRIUJI MINUS. 
YorN(t SUOLEX; SKETUHMADE from 
LIFE. Actual length of bothrium 
0.7 MM. 



MINU!' 



8. — Calyptrobotiiriu.m 
Fra(;ment <)F stro- 
bile, young; sketched fro.m 
LIFE. Actual lenotii 0..s mm.; 
BREADTH 0.2S MM. 
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Afujust 17. A)»out IT stro})ilos of this s)>ocies und two siiiall ii(‘nui- 
todes weie obtained from the tor})edo whieh was examined on this 
date. 

August IS . — One of the toi’pedoes had a few free seo-nients which 
i‘eseinl)led tliis species; the other had ei^’ht strobiles, which, how(‘ver, 
wer(‘ not in good condition. 

August ^2.3 . — few of each species Avere found, but no free segments. 

August ^6 . — About (dglit scoleces were taken from a torpedo 
Avhich had l)een kept in the aquarium over two weeks and had died on 
the evening of the iJ.Tth. The worms, which were veiy slender, wei’e 
still active. No ripe segments were found. 



